A fluorescence-immunohistochemical study on phosphorylation of ERK1/2, p38, and STAT3 in rat dorsal root ganglia following noxious stimulation of hind paw sensory neurons.
A fluorescence-immunohistochemical investigation was performed in lumbar dorsal root ganglia (DRGs) neurons of the rat with regard to ERK1/2-, p38- and STAT3-phosphorylation in response to nociceptor activation in the rat. The stimuli applied were perineural capsaicin treatment of the sciatic nerve, mustard oil application to the hind paw and heat or cold stimulation of the hind paw. The time points of investigations were 15 min/30 min after perineural capsaicin, 30 min/2 h/4 h for mustard oil, 10 min/4 h for cold and 30 min/2 h/8 h for the heat stimulus. All four stimuli lead to a time-dependent, significant 2-3 fold increase in the number of small and medium size DRG cells displaying cytoplasmic staining for p-ERK1/2, but to no activation of satellite cells. Phosphorylated p38 immunoreactivity was increased in the cytoplasma of DRG cells at 2 h after the mustard oil treatment of the hind paw and 30 min after the perineural capsaicin application to the sciatic nerve axons, but not following heat or cold stimuli to the hind paws. Phospho-STAT3 staining was characteristically observed as nuclear and cytoplasmic staining. It was found increased after the perineural capsaicin application to the sciatic nerve axons, however, no marked increase was found with the other 3 noxious stimuli. The present results show that sensory neurons respond with a selective long-lasting increase in p-ERK1/2 in small and medium-size DRG cells, when their axons or axon terminals are stimulated by capsaicin, mustard oil, noxious heat or noxious cold.